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Alert	Level	 Icon	 HMD	at	CPA	 ZTHR	 Time	to	CPA	
Collision	Avoidance	 <	0.8	NM	 <	400	FT	 <	40	secs	
Predicted	CA	Alert	 <	0.8	NM	 <	400	FT	 <	80	secs	
Self	Separa6on	 <	1.2	NM	 <	900	FT	 <	80	secs	
Preventa6ve	 <	2	NM	 <	900	FT	 <	80	secs	
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Discussion	
•  Study	was	an	a`empt	to	be`er	understand	
ﬁndings	of	Fern	et	al.	(2015)	
–  Found	pilots	had	fastest	response	2mes	when	using	
an	Integrated,	Advanced	display	
•  Current	ﬁndings	suggest	the	beneﬁts	were	due	to	
the	Auto	Resolver	tool	
–  Present	in	D3	and	D4	conﬁgura2on	which:	
•  Cut	edit	2mes	from	46%	to	70%	
•  Cut	total	response	2mes	by	33%	
–  No	diﬀerence	seen	for	no2ﬁca2on	and	ini2ate	2mes	
Discussion	
•  Source	of	improvements	in	Auto	Resolver	condi2ons	
likely	due	to	2	things:	
1.  Direc2ve	maneuver	guidance	
•  By	providing	a	single	solu2on	Auto	Resolver	reduced	the	amount	
of	2me	it	took	pilots	to	decide	on	an	appropriate	course	of	ac2on	
–  In	D1,	pilots	had	to	determine	their	own	resolu2on	en2rely,	while	in	D2	
pilots	could	use	the	Vector	Planner	Tool	to	decide	on	necessary	
maneuver	
»  Resulted	in	D2	corresponding	to	longer	edit	2mes	than	D1	
2.  Coupling	of	Auto	Resolu2ons	with	Auto	Pilot	control	
interfaces	in	Vigilant	Spirit	
•  By	auto-popula2ng	the	auto	pilot	control	interfaces,	pilots	were	
not	required	to	make	any	‘edits’	in	the	case	that	they	were	
comfortable	with	the	automa2on’s	recommenda2on	
•  Pilots	complied	with	Auto	Resolu2on’s	sugges2on	70%	of	the	2me	
Discussion	
•  Pilots	found	to	respond	to	alerts,	overall,	in	a	2mely	
manner	
–  Total	response	2mes	were	reduced	when	pilots	had	Auto	
Resolver	available,	however	the	2mes	were	not	
signiﬁcantly	diﬀerent	
–  Rela2ve	to	Fern	et	al.	(2015)	pilots	responded	more	
quickly	
•  Across	all	condi2ons,	total	response	2mes	were	reduced	by	50%	
–  Likely	due	to	improved	aler2ng	criteria	and	simpliﬁed	training	
•  Emphasizes	the	impact	ground	control	sta2on	
interfaces	can	have	on	pilot	response	2mes	
–  By	integra2ng	tools	with	auto	pilot	interfaces	we	saw	
greater	beneﬁts	than	may	otherwise	be	seen	
Discussion	
•  Limita2ons	
–  Small	sample	size	(n=9)	reduced	ability	to	ﬁnd	signiﬁcant	diﬀerences	
–  Response	2mes	do	not	directly	equate	to	safer	system	performance	
•  Pilots	can	respond	quickly	but	ineﬀec2vely	
•  Loss	of	well	clear	rates	and	severity	of	losses	of	well	clear	are	cri2cal	
–  San2ago	and	Mueller	(submi`ed)	found	that	D4	resulted	in	the	lowest	rate	of,	and	least	
severe,	losses	of	well	clear	
»  D1	and	D2	had	the	highest	rates	
•  Future	Research	
–  Look	into	de-coupling	the	guidance	from	the	GCS	auto-pilot	control	
interfaces	
•  The	coupling	is	not	likely	to	be	a	‘minimum	requirement’	and	therefore	may	
not	provide	realis2c	response	2mes		
–  Simulate	diﬀerent	forms	of	DAA	guidance	
•  “Banding”	displays	provide	constant,	explicit	feedback		
–  Replicate	experiment	with	diﬀerent	GCS	interfaces	
•  Results	therefore	not	en2rely	generalizable	–	GCS	control	interfaces	vary	
wildly	between	plaworms	
